Two linkage groups were established in Bacillus pumilus NRRL B-3275 by bacteriophage PBSI transduction. Group L contains the auxotrophic markers gly, his, and met. Group M contains the markers argO, met, ura, and cys.
Bacillus pumilus NRRL B-3275 (BpBl) is a gram-positive sporeforming rod which possesses the ability to grow as an osmotically fragile, spherical body during cultivation in liquid media containing 7% NaCI (1) . Aside from this unusual property, BpBI behaves as a typical strain of B. pumilus with respect to several physiological criteria (3) . Furthermore, the deoxyribonucleic acid (DNA) extracted from BpBl shares extensive regions of nucleotide sequence homology (58 to 99%) with the DNA extracted from several other strains of B. pumilus but less than 20% homology with the DNA from B. subtilis 168 (3).
BpBl and several other strains of B. pumilus are sensitive to infection by bacteriophage PBSI (4) . Genetic analysis in BpBl by PBSI transduction demonstrated two linkage groups (4) which appear similar to two areas of the genetic map of B. subtilis (2) . In the present report, two additional linkage groups in BpBI are described. These groups, designated as L and M, are distinct from and appear larger than the linkage groups N and 0 which were previously reported (4).
The methods for the preparation of PBSI lysates, for performing transductions and for the induction of mutants by N-methyl-N'-nitro-N-nitrosoguanidine and by irradiation with ultraviolet light have been described (4 200 ,tg/ml), deoxyribonuclease (EC 3.1.3.5; 10 psg/ml), ribonuclease (EC 2.7.7.16; 10 ,ug/ml), and magnesium sulfate (to 10-3 M) were added, and the suspension was incubated at 37 C for 2 hr. The spores were thoroughly washed with buffer, heat shocked (70 C, 15 min), and adjusted to a concentration of 108 colony-forming units/ml. Ten milliliters of such a suspension was incubated with 0.5 ml of undiluted ethylmethanesulfonate (Eastman) with shaking (250 rev/min) at 30 C for 12 hr. During incubation the viable count was reduced 95%. After incubation, the spores were thoroughly washed with buffer and germinated on tryptose-blood-agar base (Difco). Auxotrophs were isolated as previously described (4) . Table I contains a list of the auxotrophs used in this study. By performing two-factor crosses (Tables 2 and 3) , 10 mutant loci in BpBl were positioned into two linkage groups designated as L and M (Fig. 1) . The data in Tables 2 and 3 demonstrate that groups L and M are distinct from the two linkage groups (N and 0) previously reported in this organism (4) . Groups L and M cannot be spanned by a single PBSI transducing fragment. Therefore, these groups appear larger than either linkage group N or 0. None of the mutant loci in groups L or M can be transduced to prototrophy by using PBSI Iysates which have been propagated on B. subtilis 168.
Studies to date have demonstrated that certain areas of the chromosomes of B. subtilis and B. pumilus exhibit marked similarity in terms of the relative order of phenotypically similar genetic markers. Extensive studies in Escherichia coli (6) and Salmonella typhimurium (5) 
